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Biopm MeiAIHipoAMii* KOMitiepeiiilxx 


OpriNNSmilK OPMAMieMKHf Hm 
no npiMineNiiio itomhon SHepma 
I MIpHUI AtflM 


A/coiiK/t'.)/};,,''/, V 


I MIpMUl AtflM 


.IKtiCTimE >10lUtlUlpymHX \ \ r/L)UU)MHHKTtrii'^>m^l 

Hr.:| vnT» HA UltKroniiyt) KJIKTKy 

M.lUUeflccAb, P.ii.rflflbUOBO, r.A.MoAiioAoua, 

H.A.I10U03UIMK0B3, JI. A.Co^inu'jpcTOuo M U.ll.Uo.iwioua 

HcCflex^OBaUMO anKOIlOWepHOCTOU AOHCTUilfl HOHM3MpyiD:4MX WanyMOHWa 

H8 K^ieiKy BooSae w hq MWKpofluyn ic;ioTKy a mbcthocth Huoei cyaecT- 
BOHitoe HayMHoe nuaMoiiHO u Anyx oTMoaenwax; ciiouHOflfcHO poAMOdMOflO- 
rMMecKOM u B oOaouMTOAorwMecKou. CooeocipoaHaH naroaorHa, BuawBae- 
iiea MaayMOiiHfliivi, itoaBoanei Oo/ine Me?KO BunBMTb nuiiAiiTyAy iwexTiiB- 

HUX BO3MOiHocT0fl K.ieTKM, ayM«e oueHHTb OTHocHTOflbHyD cayocioflTe/ib- 
KOCTb W BMOCT0 C xeu B3aMM0CBfl3QHH0CTb OIAO^bHUX 00 4»yHKUHH. 

B npoA^Ayaey cooOaenMM (1) nu pnccuoTpeaii npe«yyaecTB0HHO to 

CTOpOHU pOaKUMM yMKpO(3HO« OOTKW, D OCHOBO KOTOpUX aOfBT HOp..UOHMfl 
B 4K)Ctp0pH0y U B MOCTHOCTH B HyKflOMIlOBOB) H AMOb 0TM8CTM B a3OTH0U 
55 yj,«oeoAHOH ortyoHe.na cTpysiyp wiothh aaoe BUMBaHMO ocTecTBOHiio 
oujio 0!3peaeH0 aa /upa h h 8 uHTonaaayy b ueaoy. B AaKHoy cooOaoKKH 
yy npHBOAay asKotopao j^ayAbTeia nccjieiiOBOHa#* npouoccoB, koto- 

pao npeayysaocTsoiiiia csaaoHu g iiHTnnflB3Haia”oCiM-.y» w*K/«‘yr— « 

yaiOXOJUpHAMH H yi!KpOCO»a«a . 

B 3THX MCCflOAOBOHWflX B KOM0CTB0 OCbOKTOB aCllOabBOBa AH ApOl- 
KOBao oproHHayy Gaccharomyces cer^vlsluo, r.archarotnycodes ludwlgtl, 
Torulopais utllis, Kndonu’ces m.'if.nu8ll. 

KAeTKH ofiAyMBAM mQo u BOAHUX cycnoH3«sx, m6o b b«A 0 ornpecco- 
B8HH08 yacca. UnTOAoraMecsao, pHsnoAQrayeciQio a OHOXuasMeciaie ac- 

CAOAOBailMfl npOBOAHAM K3K TOTMOC *0 llOCAO Oi5Aya0HMa, T9K H nOCAO 
riQ»pamaB3iiHa H0 arapasoBOHHoii ntfTOTOAbHoa cpeAO. Hpy noAp0^»Ba»u!H 
oSpaaeAH oeoSoe shhv^ihss hs to, Mfo6a isaMHsioHa# vAeAenne, aQ^KO- 

V jf w-.-***.-*. ^ llDOltGBO* 

} g^gTQK OMSS BOjauMU ii§n»x3*iHf v*— * ^ • 

Zmm nosepxHOCTb arapOBUx cpe= Beebua KQHUOKTpMposaHKBMH cyc- 
neHBMflWH. B laKHX ycAOunax yaOAHMeHws yaccy oCAyMenaas kastok npo* 

l25 YEAR RE-RE view! 
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ncxo4MT itpeMMyatccTBoiitio sn cmot hx pocTOya tie pontfiioiettHit, T.e. 
OCyCtOCTnflJlOTCil UCTOOoflMail, ho COIlpOUOWOlOlUHHCH 4Ofl0HHOM HA0P M KM- 
TOX. 3T0U C/iyMHO AOKO itpt O0,iySOIU1H U 00/lbiaMX AOUOX HQ HOrHCOOT 
CKOabKO-IIHdyAb BOUOTHOrO KO;tHMQCTBn KJIOTOK, 110 KpattHOR uepe B TO- 
HOKHO 24 HOC. tiOCilO O0/iyHOHWB. HadaDAOHMA no;i (payOpOCUOHTHUM UM- 
KpOCKOHOII (.npH BHTQAbHOH OOpodOTKO CyCHOHSHtl lipMtfy^IHHOM M QKpMAM- 
HOUUM Oi)OHXOUUU) IIOAT BOpUODT » MTO OTMMpflHMA OdiyMOHHUX KAOTOX 
HQ npOHCXOAMT. 

Odumtu bmahhuq ttapyiaoHMA b kaotomhux CTpyxiypax odKspyxMBSDT- 
CA B HOpuyin OMQpQAb y tUlQTOK C OKTHBKUII UeT8d0AM3M0y. B KABTKaX 
CO CHHIOHHUM OdMQHOU HQHOCpeACT BeilHO B03HMKQD:t(Me B pOByAbTSTO 00 - 
AyHOHHA CTpyKTypHUe nOBpOXAQHMA OTMeHBDTCA TOAbKO nOCAO OHOHb 
dOAblSHX A03 OdAyMQHMA, BO MHOrO pe3 tipQBUIItBDUlMX TQ p KOTOpUO ABDT 
OTMeTAMbUti 3'>peKT y 8KTHBK0 ipyHKUMOHHpyDSHtX KAOTOK. 3 tO yKOSUBeeT 

Kfi SHoMeiiHe npoueccoB xAQTOMHoro MeTadoAHsua b iipoflBAeHHM H ycHAe- 
HHM HBHOAbHUX AyMOBUX nOBpOZAQHMH. )4ST6dOAH3U MPpaOT peiSODiyD 
pOAb TOKie B BOCCTaHOBAOmtM nOBpeXACHHUX KAeTOHHUX CTpyKiyp* Uox- 
HO He COIIHeBdTbCA B TOU, MTO "UOnUOtl" XOpOKTep paOBMTMA AyMeBOlt 
peSKUItH H8 XAeTOMHOM ypOBHQ B 3H8MMTeAbH0t! CTeneiiH onpoAeAHeTCA 
OCOdeHHOCTAWM H HHTQHCHOHOCTbD KAeTOMHOFO MeT8dOAH3Ua. 

DAMAHHe OdAyMeHHA H8 BHyipMKAeTOMHHe OKHCAHieAbHUe 

H BOccTaHOBMTeAbMHe npouoccu 

UHTOXpOUHaA CHCTOUa Apozxe&ux RAQTOK, R8K HSBeCTTIO, AeFRO 

tfoxcT duTb HccACAOBaus HpH Houosuf iipHxiisHeHHOB cneicipocRoniiK no 
xapaRTQpniitf noAocau norAomeHUA. Kax iioKasaAH HaiH HadACAeHHA, 
CnuKTpU UHTOXpOUOB HO nOABepTaCTCA CyUteCTBaHHUM MBlieHaHHAU apH od- 
AyM6HMH Aa:xe B dOAbOnX Aosax. B CBASH C (pHSHOAOrHHeCROfl aXTHBRO- 
CTbD UHTOXOHAPHtl H8C CneiUfaAbRO HHTepeCOBaAH nMTOXpOHORCMAasa R 
AerHApasHaa CMCTeuu. 

AKTHBHOCTb UHTCXpoaOKCHAaSU OnpeAeAHAH MaHOyeTpHMeCKHM MeiO- 
AOU no CKOpOCTH norAOmeHMA KHCAOpOAa r0¥0reH8T0M 113 ApOXieBUX KA0- 
TOK B npHOyTCTBHH CHCTQUU UMTOXpOU C- THAPOXHHOH. HoAH^eHOAOKCHAa- 
38 aHri!d8pOS8A3CB AHOTKAAHTHOKapOOtfaiOH. OnHIH nOKa3aJ«l,HTO A3R8 

flocse odayMasHH s losax 60^0-1^ O^p HQSbSfi dMAo oitfiTHTb qroab- 

KO-HHdyAb oHaHMICAbHOI i) CHHXeHHfl 8KTHBB0CTI! UHTOXpOM-C-OKCHAaSU, 
eCAH ApOXlH npeABapKieAbHO KyAbTHBUpOBBAH B yCAOBHflX OTHOCHTeAbHO- 
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ro atiaapoOMOSt) (OpOAaniMa K^aiKM). iipu oapoOHoy uupanMbOKtrH rex le 
ApOFieR NX UMrOXpOM-C-OKCMA83a OKOSn/lOCb VSHOe pOAMOpOiniCTOHTHOfl: 
ee aKTNBHOCTb CHHia^acb nocae odAyMeiiHH b aouo IOOOOO p hq ZOitf 
a nocao 24-MacoBoro uoApaamtioHHA odayMoiiHoM cyciioHaHM - ho 50^. 

PeAyUMpyoityD cnocodHocib apoxieoux KaoTox yMHTuuaaM no boc- 
OTaHOBaoHMD HeliipoabHoro xpacHoro m HHyca soaoiioro. MaBocTHO, mto 
HOpvaabHue Apoitu aiieprMHHO BOCCTOHOBaMBOoT ai.i xpacHTeaM. '/ od- 
ayMeHHyx icaeTOK oia cnocoditocTb cHHioeTCH (lada. 1). 

TadaHua 1 

BaMflHHe ^ - MsayMeKHH kb BoccTaHOBaeiiue Apoxxaim HettTpaab- 

Horo KpacHoro 


Jlo3a odAyMeHHH, 

P 

BoCCTOHOBAeUMe KpSCMieAH, 

KOHipOAb 

100 

10 000 

88 

30 000 

85 

60 000 

80 

£00 000 

1 67 


E^a doaae ^yscTBUfeabaa it oday^enHu ^japjieHTaae ciJcxeMa,Boc- 
CT8H8BaHB8i^8 HHyc aeaeBufi* 3 to ocodeHHO Heiso odBapyxHBaeica b 
K yjibiypax, BapocoHX b OTHOcmeabHO aHsapodHux ycaoBHax (pac.!). 
Coexipo^ioaeTpUMecKoe onpeAeaeaBe K0jni«iecTB8 BoccTBuoBxeHHoro Apoi* 
BaBun KAeiKaifH HHyca senaHoro noxasaBaeT, mo yie nocjie odHy^e- 
HBH B Aose 5000 p. oTueHaeicfl noBpazAeHHe oiBeiCTBeHHOfl sa ASHHail 
npoaecc ^iBieHTBOfi CMCTsau. Y aapoOHO pasBHBaBOHXCH ApoixeBux kab^ 
TOB 9T0 yrHeiCHBa aapaxeBO aeRea peoKO. HHiepecRo oiaeTiiTb, mo 
njHiBxaBeHBoe HadAxmeuxe noA axKpocsonoii xjieioK, mhtoxobaihih koto- 
paz osps^HH HHycQx saAeEHMt Tdsze noKasassax^mo y aMToxosApag 
odJiyRaHBaz KJieiox CHBiesa caocodBocib BOcoTaHaBABBaib otot KpacH- 
:aAb« HaBB Aannaa snoAse corAacysfOH c sadASABEMHaM Mapfana (23 )t 
nosesaBSBin, mo y odAymiiBax Aponeii cuMiaeTCH axTBBHOCTb uhto- 
xpoM-c-peAyKiasu. ^ccAeAyn ^epaeHiHae CBcieMBf BOccraHaBABBaDDRie 
HHyC 3eAeHafl,^638pOB H KynepBieiiE (4,5) npHIAR K 3aKADReBHD,mo B 
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DOCCTOHOB^lOMMM DTOFO KpOCMTO^JH Cy WOCTBOlllly t) pO/Ib Mrp.'JOT jillll-^lO- 
rNApOSKOil CMCTOMd. B liOOtHX OtlUTO < MMOHIIO [iCpUOtlTliOH OMCTOMO, t)OC- 
CTOHOBmiuonmort :t<?;ionuH, 0K.):«n;MCb ocoCJoiiiio ‘iyucT»MTo;i».iioR k 

AOBCTBMD p/lAMnUMM. ^CHOBHOB /lOKO/lHDnilHH 00 B MMTOXOJUpM JIX 110 IIOA- 
/lOIMT COMIIOIIMB, ToWfU OC^poilOM, yrHCTOIIMO JTOB iltOpWOMTHOM OHCTOUli, 

0 C/lOAOHaTO;ibHO, H HaMOHOHHU COOT DOT CTnyiDKlMX CTpyKTypIlUX yMOCTKOD 
U UMTOXOHAPHHX WOKOT poCCMOTpMBOTbCH KOK 0A>10 M3 HCtlOC pOACTUOHHUX 
AyMOBMX IlOBpeXAeHHtI OprOHOMAOn KA6TKM. 

PAMAHRO OAOKHpOBQHHA BliyTIiMKAOTOMHUX CTpyKTyp lin 

paARoycToit'iMnocTb kaotok 

Hs npoTonAssuoHHux CTpyxiyp ocoOoro DHttMexMB paARoOMOAoroD 
30CAyiHHaDT MHTOXOHAPMH - OCHOBHWO DHOprOTHHeCKMO UGHTpU KAOTKM, 
yoacTByDiKMe Mepea iipoueiyioMHUO 3 BeHbA b kadoobux npouoccax oduo- 
Ha BenecTB. B iimtoxohaphhx ho toabko renepMpyeicfl 3HeprHfl, ho m 
CBAOUB aeTCA B peayAbTOTo OKHCAMTOAbHoro 4>oc},opMAnpoBaHMfl B Aociyn- 
KMO AAA HCn0Ab30BaHMA UaXpOdprMMeCKMe COeAMltCHMA. 

3a iiocAeAHHO roAU ycTanoBAOHOj'iTO iipouecc OKHCAHTOAbHoro (poc- 

4)OpMAHpOB8HMA B HeKOTOpUX TKOHAX M OprOHOX OOAyMOHHUX IHHOTHUX 30 - 
HOTHO yrHeiaeicA (6,7); to 10 npowcxoAHT m b KAeiKax MHKpoopranHS- 
tfOB (I). npM 3T0U MHTOllCUBHOCTb aorAOllICMlllA KACAOpOAa KAOTKeUM H 
TX8HAUH AHdO COBCeU He HdpyillOeTCH, AMdO M3UeHAeTCA HeOHOMMIO AbllO. 
Paa ApyrHX npoueccoB, peryAHpyeuyx (IfepMeiiTHHini CHCTeuauM, pocnoAO- 
leHHhafii Ha mhtoxohiphax, TaKxe noAueproeicA noA BAHAHHeH 

OdAy^OffliA. K MX MHCAy OTHOCATCA npOUeCCH, CBflarlHHUt c npHBpaieHHA- 
UR nRpOBHHOrpaAHOB KKCAOTU K UMRAOU EHpHHX KKCAOT. 

JIaA eKTKBHOCTM MMTOXOHAPMH OCOdoe 3HaMeiIH0 HMeiOT HX IlOBSpXHO- 
CTR: H8 HRX npOXeKaDT BOCbUa BaXHUe B (pyUKUMOUBAbHOU OTHOOeHRM iipo- 
aeccu dAeKTMBHoK aACopdURM eemecTB, noABeprauiufxcA aaieu okhcaohhd 
H BOCCTaHOBABHHI). iipHB!3HeHHO0 dAOKMpOBaHRe 3THX nOBepXHOCT0jf RO- 
CTOpOHHHira BemeCTBaHH AOAXHO npHBOARTb K H3H8HBHHD CKOpOCTH « X0p8K- 
Tepa npoueccoB, ocyiqecTBAAauux mmtoxouaphaum. D 1950 r. hour cob- 
lieCTHO C r.M.lilaBAOBCIQIM (8) duAO npOBeAeHO TOKO0 dAOKHpOBOHWe MI1T0- 
XOHApM^ B SABTS3X APOSXOBUX 0pr8HM3S0B ^jAyO^ClSfpy^S 8Sga50XA0« 
depde^HOM n aosasaHa eosmoshocti. acnoAfcsoBaaafl Taxoro apacaa aaa 
H ayReHHA $H3HOAOrHReCKOrO SHaMSHKH BHyipaKAeiOMHUX CxpyKTyp. 

Hau npeACT8BAAA0Cb CymeCTBeHHUU HSyWTb BAHHHH8 dAOKHpOBaHHA 
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MitTOX0ii.\pHH HO } c; > 'I'/ 1 i, K o 'i 'lyi'Mtn (■ K;ii?T!)i: ii ;ix ot- 

.cni.Hi,. iH:r.jn;ionn(!i'KU riKiiimt, ' ixr.,; i Mij , jtou;!]'f)i<n;;ii 

4pri*- J»tv I.-' K/urnu; ‘ Vi’-i r ,.|ow 

p.icT 1-01)6 ,0T{) OHnc.n); u rc tiMHc *> -■' 'loc. 


:;;i()TKi! oiAo/i'i^M ot nyciioii.'itpyriuuM! xhakooth m oTW!iiio;iH ot iirtuiiTK;; 
OapOepmio. ilpH ioi-niiiui b flDMHiiiicueiiTiiDM MHK(i()n;oii(,’ MUTOxnn- 

4pHW iipa.a''T;)i>;iJi;iHCf» )!I)K0 chotji cnoTo- iipoTOii/ioi'Mu' 

H HApa f'oii' oM ne i;noTii.i«ci),u,'iii hmo/ih uccbMo (';ioc5oo AMii«ity:jnoc 
CLuj'ieiiit'). U;;c;ie!KUiit T ntHX iiimxr.i 'if’iiMo , /lyopoxpounpouoitHux kmtok 
noADeprn/iH o(^;iy')oiiHin iia I'ouM.'i-ycTiiioiT.c poaHojikthhhuu KOOa^bTOu 
(.UOUlHOCTb AODU '1800 |) /mhH ). 11 n/lp.:iA;if,*.il.llO 0 HHWM 

KOHTpoflbHue cyciieiiiiint H('c;io..:,oitnAM no uxnitniiMOCTb k/iotok ^.nyiou 
pnccena na arapWvioboimyw iiiiT.iTc/ibnyi) 'poj^yj, oiip.M'Aium HUTciicub- 
HOCTb iiorAomeuMfl aiiiiopirfc i'.ipOypra) n KopotTi. i)K;i)nqcHW)i 

MOMenoro .{toctpaTo kP'^") u opraiiH'iccKiio coeAHnoiu;>i KnoiKU. iIoavmoh- 
Hue HoiAt Aoinitje iipoACTOD/ieiiu rpain'iocKii no pMc.2 tt 0. O^poOoTKo 
4p01*eBUX K/IOTOK OopOcpmiOM CCMO 110 ce30 ilpilHOAtlT K CHUIOHMID BU- 
JCMuaeuocTH iipiiwepHO He ‘10i» ii coorBeTCTi-enHO ynioTJoT auxohho m 
( poC(popHAnpoBOHMe, Tell He ueHoe kaotkh, dAOKiipOBamiwe uopSepHHOii 
(.ecAw pacMei nponaBOAiiTb ho koahmcctuo kagtok, ocTanuiHxcfi )CM3He- 
CIIOCOOHUUM), llDAflpTCfl lOAOO yCTOl'.MM bUMl^ K ;:e;;CTBHC OflAyMOHlH 110 
CpOBHeilHID C TOKHMH JKO , HO HC OCnaSOTOllMimil 5cp3op;iHOM s ’ll. I -C‘. ' v . 
Dia 11013 Lime HHafl ycTOllMHLOCib CKarui.ioCb He toalko H 8 BuiMBseMocTU, 

HO npOHBHAaCb H B WeilbGieJi MyitCT .ITO.ibHOCTH K O(5AyH0HHP iipOUeCCOB 
iUlXa»Hii il .i!QD4;0pilAHp>J6aHHil 

3 npeAiiAjAHX hccacaocohhaa l.v) duAO nor.aoano^HTO DTiiAOBUfi 
CnWpT H OTHAOBlii^ D>i/Hp KOHKy pwpy r-T C KpOCHTGAeM HHycou aeAciiuw, 
3AeKTMbH0 HCKanAMBaDmeucfl Ha mhtoxoiuphhx, bhtcchhh ero c noeep- 
XHOCTH MHTOXOHApHM. 0(3a 3TH BameCTB8 CnOCOdHU, CAGAOBOTGAbHO, Ha- 
KailAMBOTbCfl B UHTOXOHApMflX H TeU COUHII (5AOKiipOB8Tb HX. HatllM OHLl- 
Tti noK83aAH,MT0 H SepoepHH, noAOSHO HHycy neASHOMy, BHiecHHeTCfl 
cnaproH c noeepxHOCTH mtoxqhaphx* Ectoctbshho ouao noaioMy Hcnu- 
TaTb aai'iWTHOo aohctbwo OTWAOBoro cmipia, tgm rtoAeo, mto b oniixax 
XoAAeiiAepa n CianATOHa (,10, ii) cuiipT OKonunaA dAoronpiiATiioe Aelt- 
GTSHe ns BUSHBseaocTB udAynBiiHHX Bacteriuni coli. 


Ii. 


“a HnuBi Oll'ixii Crlc^VSilUila 03033011 . r^uOir^cBiiO rwIBTKli CVCilOii- 

• i - i V 

AHpoaaAH B 4 iS"Hoa boahoh paciBope aTHAOBoro CiUipia b TeneKHe 
30-40 JTHHyT M 331611 nOABeprSAH odAyneHHD, BliAepiHBaHHe KAGTOK B 
3 THAO 80 M cnHpie laKoS itoHueHTpai^H ae CKaaaBaAocb cKOA&KO-HHdyAb 
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cy'.iii?cTiiOinto im iia itx DuiHHaoMocTH,iiM iih hiitdiichuhocth 0^- 

iifiKO ycToitmtaocTL k oOflyqemiK) uomotiio iiooijiiio;ioci> y k;i 0 toic, iipoABo- 

pilTOJIbllO o:5l>.);30TnUHIJX CllMpTOM, M TOM OTWOTJIMUOO, M0II CJo;ihyJO OlinQ JtO- 
30 03;iy'J0HM)l vpHC.4.). nniUHTHOe ;iOiiCTUMO ClIMpIO CKOpOO Cll.a30H0 c 
f>;ioi:;ipoaoimaM MJiToxompii(i,Mou c MOMoiienMOM oKHc;iiiTo;ibiioro pouuMo 
x/ioTKit. H uo.iboy oToro iio/ioxomifl ronopai ii iini:i:i onuTU c (3;ioKiipou.')- 

llJtOM IC/IOTOK 3TM;I0I)I4M OjiHpOM, KOTOpUM TOiC UO, KOK H Cnil])T, BUTOCllJl- 
OT C nODOpXHOCTM MllTOXOIWpMil UO'IIOCTIJB, CIlOCOClHlJO lO H11X HOKml/IH- 

iiOibCB. Mij Hociji!p;iii uo;iy opHpoM, iipMdnu;iBH oro o ko^ihmoctdo 3 h 
3^/-. AjiOXIKM BaiOpXHBOflW B TOKOii UO.HO U TOMOIllIG 30-40 UHll, J 3OT0M 
H uoji SCO noAuoproM hx o(3;iy‘iomiK). K/iotioi, odpudoToiinue oiliwpou (3;^), 
OXILijOClCb OHOMMTOflbHO 60JlQe yCTOU^MDUMH K O(5;iy'10Hmo no CpnB110HMK) 

0 KOllTpO/IblMUll,H0Odpn(1OTammMH (pHC.5), 

Ilo;iyMOiiH»je homh OKonopnMOuxa/ibHiJo Aoiinao no3Do;i>iioT npojino/io- 
AllTbjMTO DOyOCTHO l,(5cp(30pHH, OTW^IOBUH COMpT,, O^Hp), OlteprMMHO HO- 
KoiLi;iBo»iiiMecfl Hn intToxoHApn>!X K/ieroK , omeiJiMBO iioBunaioT nx pa/swo- 
ycTOilMMBOCTb 11 CHjuawT noupoa;taiocu00 A0ncTBii0 woHnaMpyioinMX if3;iy>i8- 
HHlt Ha K/ieT0MHO3 yUXaHH© II OKl!C/I’^TO;ibHO0 tpOClpOpW/IUpOBaHHG, Uexa- 
miOM "vOl'.CTUHfl OTWX BOyOCTD CKOpoe Bcoro CBflBOn C tf3M0H0Hlf@M 4)H311K0- 
XlliniHeCKlIX CBOlJCTB lIOBGpXHOCTM MMTOXOmpHlI. 

A.0iiCTBiie HOHiiaiipyioyHx nojiyHeiiHJl iia npouoccu aMKHupoDannfl 

K nepeaiiHHiipoBaHtifl 


3 CBOO DpeUJT HOMIJ dll^IO yCT 8 K 0 BJI 8 H 0 , HTO Od^iyMaHHUO ApOXSOBUe 
i>^ 07 K>lf y KOTOpuX MGTr)dOiIH 3 ;nipOAO/IE 30 TCa HO IIO^HOUOHKOfl [IHTaTeJIb- 

iioii cpejio, odpaoyttT 3HamiTG;ibno <5o;iba0 oprocTopwiio, qeu laiaie se, 

110 Heod;iyqGHHije oeiKH (12); npeBuiuoiiHO dwocHUTosa aioro CTepHHa 
/^ocTviroGT 200 ^, Hapiwy c ycn^ieHHUM odpaaoBaiiHeu CTepHHOB, Boapacxa* 
0 T II ciiHiea sciipiwx wic/iox. Bwocie c ietf,H 3 aecTH 0 , w oxo dujio no;i- 
TijopscAGHO B cnemioAbiiux Hcc;iGAOBannflx oAHoro h 3 iiac (13), mto iipH 
HsduTxe yrAoBO.AHoro u HeAociaxKe aBoxnoro niiTaima y laKsce 

apoHcxoAiti yciiiiGHHoe naKOfiAGHHO rcMpOB M ;itirioiiAOD. 3 x 0 naxonJiGHwo 
IXJryAlinyoiOH 3 30 TH;lliH COGAHHeiOIflilH B nmaTGAbHOli CpCAGl HGM HX do;ib- 
20 , Tvw MOIlbSIO OdpSSjGTCH aMpHHX KHCAOl « CTOpHIIOB. CAGAOBaTG.'IbHO, 
HGAOCTOTOMHOe yHOCTllG aBOTHLIX COeyiWHGHHfi B OdweHG BeyOCTB KAGXKH, 
Ht 38 riHCHflO uT TorO jhGM OHO BU 3 BOHO - OTCyiCTBijeil HCIGHHUKOB 8301 - 
HOrO nUTGHMH 11 - 1*1 H 3 B 03 t.f 0 XH 0 CIbK) HX liCll 0 ;ib 30 BaHHA, - D pODHOii MGpe 
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UOAOT ic HSWOHOiiHio Hriiip.'in/ioiiitocTM ij C'l'opuiiy iioiJiiai'Jimoro 

CMHTooa »npou H ;iHnoiui.oi.i. O'loBHjiiio, ooOTiioTCTityDiHiio 'jLiciibii yi/io- 
Bo/Uioro OdMOHO, no KpatlHOU uopo MOfiTMMlIO, OTK/IKlMOinTCH OT UMIC/I'J 
TpHKOpdOHOUUX :CllC;iOT H HOU;iOKOIOTCH U U»1K^ KH()lllJX ICIICJIOT, Ho/lW U 

yc;iouHflX onoTHoro iimtoiih/i tokoo iioiiok/iidmoiiho Maxodo.nHOMo iiucoi iio- 
coMHonniJll .i)H3Ho;iontMOCKH.'! CM!ic;i n niHiciiocodnrojibiioo :iiiomoiiho, to 
oiio;iorM'mon poaicunn icaoTKM, iio.;i,nGpriiyTOlS od/iyMoiiiiH), o'igdiwuo, 
AO/iJiHa aaimceib ox iiopyiiioitHn 'popMeiixHux ciicioM, ocyinocTn/iHioiiiHx 

Cllflab UMK/ia TpHKOpdOHOBUX ICMC/IOT C Q30THCTIiM OdMOlIOM. 3;iOCI> D llOp- 
ByD OMepOAb IipMBilOXaiOT DIlHMaHMC lipoueccu OMlIIIllpOBaimii KOTOKHC/IOT, 
jieaaMHHMponaHiin ii iiojioaMnnHpoBaimii awiiHOiCMc/ioT, 

Mu iipoiie/iM ciieiyiu/ibHoe naywenwe coctobiudi othx iiponoccoD y 
.apo:t"aeBUX opramiaMOB oMccharomi-coy ^^orovisiae noc;iG nx 

pQHirenoDCKoro odJiyMeima d ..■i.ooox ot 30 ;^o 10 up . 

Hcc;ie.TODaiiM 0 aMMunpouaiinii c< - kotoichc/iot iipobc;iM;iH no mgto- 
IlGdepa (14). B xawGCTBe cydcipaia mu iiciio;ib30Ba;in BMpyeaT hot- 
piin H yrflOKiic;iuH ai-njoiinii. Upouccc auiiiiMpoiiaHHJi ocyinocTu-TiiBCH apoh- 
xeumi roiiorGHaiou, uo;iy-ieHHUw na pncTepiux c hockom kagtok m oc- 

BOdOKAGHHLIIJ OT UGAUX KAGTOK H KpyilHMX KAGTO’IIIUX iijparMGIITOa liyiGf.f 
U 0 HTpH(j[)yiHpODaHMfl B TGMGHHG I Maca (1800 Od/UMH ). HaiUH OlIMTU 110 - 
Ka3aAH,mo aMHHMpoBaime d- KeTOKiic;iOT aauGTHO OHnscaeicfl b K/ieiKax 

yae TOi'-inc -'.e iioo/ie mcmxi.'I. ilp:: ..'c:.-':' •'•O i-.p ut? ch;; ■: - 

/i-PT ZO'.j II ,oc?i'rnoT iirii .■o'jax liofouxo .3X; ;q,, ,_,r l 

:'j::b:J!:x ,:.03ni: :;p;iiioAii;io r. Bocb ia an ■ ’-ixie.ihiioMy yr:ioi • . 

iiyA 'AO/^l'C 'a , .. b TO^IOliw^ t- j:* m’ O. 

nccAGAOBamie nepeaimHiipoBaiiHB awiiiioiaiciioT npoBOAUJin no ijeioAy 
BpayHiiiTeiiHa-KpHm.ian (15). JlMKapdoHouue OMiiHOKHCAOTbi onpeAGAx.iHCb 
no MGTOAy T’opuaiia n AEoiic-MeA/icpa (16), aMiiHoaooT OMiiiio,.TMKapdoHO- 

BUX KHCAOT - HO MGTOAy BaH-GAaHKa. 

Tad.nima 2 

CwHTGo 0^ - airaiiOKnc;iOT na Ol - KPTOKWc/iOT n amiiiaKO 
AposcEGBUJiM roMoreHOTaijii 


/-.'.iL-TypL 

(\Q f ^ j 


::y;ibr ‘‘ i;:i 




no:; oocx 


NHg-NynKMOfib 


Iir-j ’sQ':: 




KO]iino;i:3 


7.,,i 
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I 

O 

O 

3 

4 

t \ 

\ » 

95,0 

47,5 

50 

4 

72,4 

48,3 

67 

5 

72,4 

48,3 

67 

6 

71,5 

23,8 

33 

7 

83,7 

23,9 

20 


lIpiiMOMoiiMe B oniiTM u3)iTO 2 m;i ;ipo:oeiioro roMoreiiuio, iwpyDa- 
Ta uaxpim 0,05 wom, yrjioicHCJioro oMuoiiiwi 0,02Mo;iii. 
I-ocipaTHUii rtyliop i^l 7, 0-7, 4, Ocj^h od'b^M cmoch lOu.i, 
MHKyOouMW 2 M!)ca npw 27-28°C. 

OiiuTij noKa3o;iM,MTO iienocpeACTDeinio noc;ie oc5;iyq0HHfl Apo^eij 
B A03e 60 Kp nopeaMiiHMpoBaiine omhhokmc/iot mojio Hopyuiaeicfl. I'o/ibKo 
wepes 16 yac. iioApainwBaHWB oho yMeiibinaeTCii Ha 205^ m nepea 48 qac.- 
Ha 70-80^0 (TadJi.S), llpn do/iboiHX Aosax - 100 Kp k Buiue - nHTeiiciiB- 
iiocTt iipoueccoB iiepeoMHHMpoBaHWH aMHOicHc;iOT Henocpe^iCTBeuHO iioc;ie 
odiiyqeHHfl chhjsootcb npiiMepno na 50^, 

Ta(5;iHUa 3 

nepeaiWHupoBauHe rByTaimHOBofl Kwc;iOTbi AposjceBUMn 

roMoreHaTauH 


OHuia 


1 

2 

3 

4 


IIeod;iy'ieHHije Kyjibxyptj 

(,KOHTpO;ii») 


ydij/ii, 

NHrN, 

WKWO«b 


29.7 
24,4 
24,0 
28,9 

23.8 


AOdoBJie- |ydu;i!> 
HO r/iyiaMH-i NHa'M, 
DOH KHCJIO- I 0 / 

TU MKMOilb j 


00;iVMeHHlJC KV.nLTVDH 

16_Q. KPt 48 Hac. no.^pamHBanMii') 


136 

136 

136 


136 


I 21,8 
' 18,0 
18 ’o 

5>T 9 

17,5 


y(3Li;ib 

NHrN, 

KKMO^b 


4,65 

9,75 

0 

8,00 

0 


.’lOdaBilGHO 
r/ivTaifflHO 
BOfl KHCJIO- 
TU, MKMO/ib 




d:i/ib 


B 


•N 

KOH* 

ipo- 


136 

136 

136 

136 

136 


7 ! 8 


8,42 Il6 

' I 


7,17 

0 

5,88 

lO 


40 


iOQ 
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i 

— 2 

3 

— 5 

r_ 


7 



6 

■ 23,0 

136 

16, y 

y,45 

! 

136 

6,04 

41 

7 

23,0 

136 

16 , y 

0 

136 

0 

- 


flnHMetjaiiHo . B oiiui dshto ApoiKOuoro roMoroiioTo 2 m;i , r/iyio- 
MMHOuotl KHc;iOTii 20 iir,nHpyuoTo naipHfl 55 Mr, 

5^ IdlCOg. OduiHM o{5i>0M CU0CM 10 uji, p!i 7, 2-7, 4. 
MuicyOomifl 0,2 u;i 2 qaca iipn 27-28®, 

Tdkmm oOpeooM, M3 odcjieAOuaHHbix homm npoueccoB HDH(5o;iee ^ys- 
CTBHTeJIbHUM K OdJiyMeiiHIO OK038;iCfl npOUeCC aUHHHpOBaHMfl of - KeTOKMC- 
;ioT. Ou aaMeiHo iiopyiaaeTCfl HeiiocpeACTBeiino noc;i 0 odJiyMeHwfl yae 
npH laKHX ;i 03 ax, Konia emo no OTM 0 »io 0 Tca H3M0HeHMM b nponeccax iie- 
peaUMHMpOBaHMfl M 4 @ 3 aMMHMpOBaHi 1 » aMMI101CMC;iOT. 

0 MnoHyK;ieonpoT 0 iWHiJiiM crpyKTypawM k;i 0 tkm HoiiocpeACTuoinio cbh- 
3 aH 0 dHo;iorHMecKH aKiMBHoe semecTBO MeaoMnosHT, Mu wccjiBAOBaJiH co- 
;iepKaHHe ue30HH03iiTa w ero dMOCHHT03 odJiyMOHHuiiM ApoxxeBuun oex- 
KauH. Bo BC 0 X cjiyMafix 0 TweMa;iocb yciuieHne dwocMHiesa oToro Bemo- 
CTBa riponopuMOua^iBHO ao 38 od;iy»i 0 HHfl. Ocodemio aiioMHiejiBHoe noBUDio- 
Hwe dM0CHHT83a M03OHHO3HT8 oduapyKOHo y odJiyMenHux M aaxeM no^tpa- 
muBaoMUX xy^ibiyp Torulopsis utllis Ct 8(5^. 4), Kax 
BMjiHO M3 ladJiMUu, y 3 TMX opraiiH3MOB iiociie odJiy'iBHHfl odi;;ee coAepsa- 
HMe Me30HH03HTa yBBJIMMMBaOTCfl npMMOpHO B 15 pa3. 

Tad^iHUa 4 


BflMflHHe peHireHOBCKoro odJiyMeHHB Ha dMOCHHxea 
Ue30MH03HTa KJieiKaMM Torulopsis utllis 


CBOdo;;HH0 H nenpoHHO CBflaaHHufl 

hho3mt(b UKr/M;i bo;iu axcTp.) j 

. - - - 1 

Odmeo KOJinnocTBO HHoswia 

Cb MKr/MJi aBTO.iHsaTa} 

fto38 odjiyye- 

cpeAHee 

cpe;^HHii 

1038 OdJiy- 

cpeiHee 

cpeiimM 

HMH , KP 

KOOTMeCTBO 

f) no OT- 

neraifl, xp 

KOIH'I©- 

i> no OT- 


HH03HTa 

HOID0HMK) 


CTBO MHOi 

lIOCieHWK) 



K KOHipO- 


3Mia 

K KOHTpO- 



JIK) , 



JIB 

neod;iy4eHHuH 



HeoOiynoH- 



KOHTDQilB 

8 

iOO 

hu2 koh- 

10 } 3 

100 




xpoib 



60 

18 

225 

60 

70,0 

636 

100 

43 

537 

iOO 

175,0 

1580 
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loiciiM ocipnooM, iiap>i,ny o ycn^icjiHOM rtwocmiToon ;i:npojj m ;ihiiohhod 
i' o(5;iy«i0Hiiiu ;tpo«Koi3 UX motkgx iiponoxoAMT T3KI0 II iionpnoTOjme cmii- 
MoaoHiioaHTO. 


0(3 oc3p()ooiianHM ToncMwecKMx oreiiTOj) iipn 
MHTOHcHijnoM oO/iyyenMM 

llpo.JlCTfiii;iiiOTCH OMeBM,HiiuM,qT0 odHapyuceiiwn TOKCWMecKMX do- 
mecTB B oflJiyqoHiiOM cyOcTpaie, ocorteimo ocm ohh iioaimKoioT b He(3o;ib- 
14 MX KO Jill qecT BOX, iioodxo^^HMu DecBMa qyDCTBMTejibnue motoau. 

ilnTepecayio nonuiKy b btom HanpoD/ieHMn ne^oBno CAe;ia;in Feii- 
.nepcon, LoKCTep h Taix;! (17). o„n no^iuepra/iH iiGKapcKMe jtpora pem- 
reHOBCKouy 0(3;iyqeHwio b (3o;ii,uimx .nosax (I 000 OOOp ) h oaieM Kyjibiw- 
Bnpo 150 Jill iia OTOM cycJcxpaTe hockojibko reiiepouwH Apoaotpujiu. OdJiyaeii- 
Hue .npo'dn b othx ycaoBnax, oqeBH.nHo, ae o(5pa30BUBa;iH TOKcwaocrax 
Bei;u?cTB, TOK Kaic Ap03ocini;ia po3BHBa;iacb Biio/iiie Hopuajibno. ToKcwqe- 
CKMM (JjaKTop He OUJI xaKxe 0(3Hapyxeii npH wciioJibaoBannH laKoro mijui- 
KOTOpilOro OproHMSMa, Kax Tetrali^mena pjTlformls (18). 

Me.wy Teu, onoHHxe/ibHoo kojiumdctbo Mcc;ie;iOBai!Mil, npoBe;;einmx 
Ha odJiyqeHHux jkiibothux, onpe^iPJieHHo yKasuBaei Ha B03HnicH0BeHHe b 
H x opraiiMSMe TOKCHHeciuu oemecTB, Koiopue uoryi (5uTb o(3HopyxeHu npH 
uoMoqn pasjiMHHijx (SHOJionmocKHx tgctob. Hu hg dy^ea ocTaHaBJiMaaTbcH 
Ha oxMX padoiax. tmgxkm jihuib o^iny m 3 nocjie;;HHx, b Koiopofi Cviii 
Mcri0.ib30B0H MHKpodMOJiorMqecKHfl HHAWKaTop: 3T0 onuTu Hmjiepo (iy) 
KoiopuK iipMMeHHJi MU O(3HapyK0iiM TOKCHMecKHX BeinGCTD Kyxbiypy 
'^-iOlerium coll H3 GHIIXOTHMeCKOH Cpe;iG, 

iiOviyqeiiHue Hauii jjaiiHue yKaauBaK)! hs xc, hto dHOJidrimeci-uf okthb- 
HLie BemocTBa, b tom qncjie h TOKcirMecKwe, woryi BoaHnicoTb b odJiyqeii- 

HOtf opraHHSMe b npouecce npo;;oMaioinerocfl iioc.ie od;iyHeim;i HanopMo-ib- 
Horo odweHa Bemecxa. 

ta TOrO ,qTOdU BUHCHHIb BO3MO!SH0CTb OdpoaOBaHUH B 3THX VC.IO- 
BWflx xoKCHMecKHX ipaKTopoB, MU odJiyqaJiH AposseBoM opranii 3 u nndomvces 
magnusii, a B KaqecTBG Mni;nK3TopoB ncno,nb30BajiH upos- 
SH Sac charoray codes ludwlgii. llpii axou nOKaaoie/iew dHO/ionme- 
CKO0 peaKmni na lOKCHHecKiie BeiaecTsa cjiysKJia HHieHCHBHocib nx Auxa- 
hhh, Koxopyso yq^TUBaJiH MaHoaeTpHqecKPf b annapaie Bapdypra. 

SfiAHKaiopHui 4P0SSS cycneumpQmjis b shakor ^30t» roMoreHaia 
OdflyqeHHUX oeTOK Endociyces magnusli, noJiyqeHHoro nyxey hx 
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pncTHpnnwH c iiockom m oiAo/ionwfl >ako uoiiTpHtyrMpoiwiiiMoM, *loA/iy- 
Mrcflo^iouDHMio ToworoHOT roToint.iH nM()ij Honor: iw.icUiGinio iion;j0 

Oftfly’lOIIMH, /IHdO II0C;ir* IMl^epKMUOllM/1 oO/iyMOIIIlUX K.IOTOl; li HOAO b TO- 
HUIIMtl OjlHMX CyTOK, ;1M(10 HOC/IO OO/lyMomiH H IKMp;) IHHOHMH OOflyMOHHUX 

o:^io?KT0u HO cycflo-nrnpo. IJctomhmkom oft;iy'H?im>i r;iy*M;iQ KoOofluo- 
noH yoiniioiiKo c mowhocthd ao 3« 4860 ii I UHii. JlpoiiH «(5flyMo;iH ni)« 
;iono ! OCX) (K)()p. 

ToO/iMUa b 


N 


»l|ITOHCHBHOCTb AHXOHHH ApOXXOt! 
:'.accharon\yoodeQ ludwigli 



Doahob 

CycnoH- 


cycnaH- 

3Hit Ha ro- 


3HiI 

MoreiioTO 

HeodByncu- 

KUX Apoi- 

left 

Qo, 

94,4 

97,9 

B % 

100 

103,7 


CycnoU3HH no rouoreiiOTO 
og^iyneitHux jinoxxoM 


HonocpoA- 

CTUeHHO 

nocfle od- 
;iyMeHHH 


138.0 

146.1 


24 Moca k4qoc8 
uiuepxM- liiojiipocut- 


BOHHH B 


BOAe iioMnocflo oc 


;i0 odfly- 
Metm/i 


100 


105,9 


fiaimii 


;iyMeHitji 


70,8 

75 


») KO/iMMecTBO Oo B nor>ioaoHHoro 3a i hoc na I ur cyxoro 
eeqecTBa. 


f'eay/ibiaiu oniiTOB lT9d/i.5) noKaaiiBoer, hto uojiyueHMaii H3 
K^BTOK wKafl MocTb rcMoreHaxa, npHroTOB/ianHafl iienocpeACTDeiiHO noc- 
;i0 od/iyneHHfl, BU3HHaeT saaeTHyD CTH«y.JisUHD auxohhb HHAWKOTopHoa 
Kyabiypu. ^iocjie BnaepiMBaiwB od;iyM0 HHUX k/igtok b boao b TCMBHHe 
OAHKX cyioK OTOT CTWMy^iBUBOHHua scixpeKx npeKpoqaeTCfl, rouoreHai W3 
oeioK, KOTopue nocJie od;iyHeHMJi noApaqMBa^iM 24 naca na nHiaia^ib- 
HOa cpaxe, oKoauBoeT oTHeianBoa yrHaiaDatae B^inaHHe aa AuxoHMe hh- 
; 5}iKaTopHoM Kyabiypu ;ipoiien. 

Eqe dojiee pesKyo poaxmiiD ho TOKcwHecKwa BeiuecTBS, odpasyDqae- 
cfl 3 odBynoHHux ^tpoiKax, ys^anoa odHapyxwib npH noMOum Apyroro dM- 
o.^orsttessoro SHASKaxops, a bhshho aaed, KyjibiHBHpyeaax CTepaii&HO 

COsliaCXHO 0 ApCJSSailM, aMady fHna taX7l&ol.& 

xopofflo paaiiHOiawTca b T3ko 2 HacTocweiaHHoa Kyiibiype, iiHiascb Apos- 
iduu. 


Approved For Release 2009/08/31 : CIA-RDP88-00904R0001 001 30037-7 



Approved For Release 2009/08/31 : CIA-RDP88-00904R0001 001 30037-7 


- 12 - 

Mu Ort/iyMOflM 'JTM ;ip01IM (r.acohuroinyoodeo ludvrl/rlt), 

C/iyioaMO IIMTOTOnbtiUM CyOCTpOTOM OMOd. OO/tyMOItIlIJO ApOIIH 
U030 I OCX) 00()p) lipOAOCTOD)I»i;rM OUOOoM U KOMeCTUO Kopwo HonocpoA- 
cTueiiito tioc/io oOnyqeimn, iioc;io od/iyMoiiHti uiuopxMBOHUfl b boab d 

TCMOHMe OAHHX CyiOK M IlOOlO O(5;iyM0HMH M nOApOlHMBOlIMB HO llMTOTO/IliHOM 
CyflCTpoTO TOKIO U TOMOHWe OAHMX CyiOK. 1) OdlJMIlUX yC/IOBM/lX, KOrAO 
0 KoMocTBO nMTdieHbHoro M8TopMo;ia c;iyiH;iii Hood/iyMeHiiuo xpoiiH, qmo- 
dbi nooAQ^H 4poxxoByD uaccy, ^BMroHCb cii/iouhijm (ppoiiTou no iiocoBy. 

UpM 3T0M XOBOAbHO pODKO BmeAB;iaCb rpOHMLie UQCCOBOrO llOeAOHMB Apox- 
XOH, KOTOpOtl OMOdU HQUdOiieO QKTHDKU. 0(};iyqeHUtie ApOXXU KOK 

iicnocp6;icTBeHiio noc/io od/iyMeiinii, tok h BUAopiaHHue b TOMeime o;;hhx 

CyTOK B BOAe, n0dJl8)IHCb auddainf C OAHHaKOBOn HHTGHCllBMOCTbD, npHMeu 
cKopocTb rtoTped/ieHiiB ^ipoxioBott uoccij lie 0T;iim8)iacb oi tokoboh koh- 
TponbHux iieodAyMeiiHUX ;ipoxieH. rpaimua BbieAaniiH bo Bcex c/iyMaax du- 
;io OTMeT/iHBO FiHAHa. C)j;HaKO npit Ky;ibTHBiipoBaHViM Ha odJiyMeiiHux Apoxxax 
KOK Henocpe;;cTBeHuo nooie odAyMOKHii, tok h noc/te BbuepiHBaHRii b bo- 
Ae ouedu ue;ibHe. IlpoTonJiasMa tokmx aued rpydo sepHMCTaB, nHoieBa- 
pHTe;ibHue BaKyo;iM n;ioxo aaiieTHii. 

Ede do;iee pesKaa KoprHHa HsueHeHHfl H3d;iDAo;iacb iipH Kopy;ieHHH 
auod od)iyMeHRHMM m soTeu noApomeHHuiiH Ha nMTaieBbHoR cpe;;e Apoxxo- 
ifH.^’paimua Bbiejiaimii b otou c/iyyae Boodqa oicyicTBOBa/ia. Oaroro 
URK pocKonimecRoe iicc;ie;;oBaHHe noKa3a;io,qTo axedu Bce xe nepeMentacT- 
CR B ApoxxeBofl Jiacce, BepoRiHO, b noMCKax no;ixojiflmero nHiaieRbiioro 
uaTepHdRa. Muorue aucdu npu otoii MHUHCTHpyDTca, doRbioHHciBo xe mx 
nioHei, He ycnae nepaeapHTb norJiomeHHwe ApoxxM, ORoaaBtunetR arh ..x, 
no-BHA^tuouy , ToxcMmiutiH. 

G/i9j?OBaTe/“bHO, B OTHa OnilT8X OCOdeHHO OTHBTRHBO BUHBHROCb 

KedRaronpHATKoe BRRAHHe odAyHenHux h posbhbisrxca nocRO odRyneHMA 
ApoxxeR iia cocTOAHHe nHTaioiiiKxca huh aued. TaRMu oOpasoUi TORCHMe- 
CRHe BemecTBai no-BRRHyouy, odpasyoTCa b ApoxxeBux KReiRax b npoaec- 
ce npo;ioRX8DmerocA KapyoeHHoro oduena eemecTB. 

OcoOeHROCTH ^eSCTBHA pa^MOHHyeTHMeCXHX BOiiieCTB iid 
yxKpodHyD RAeTKy 

n3BeCTIiO| 4T0 vMOAOrMHeCSOB AGnCTSHe pB^OHnlieTHMeOSHA BS^dCxB 

Res B laTOAorR'iecRoy, tor r b rsHeiHHecKoy OTHoaeHKAX secbsa Crrsko 
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K HOHM MUyiyMOHM*.. ii'',.”, umo * 

>i'Tn/ii.Hi^o mjxnimaiio ^ioHctumh immu-jctb. Wmootci. 

pJU ll; IrtMKOUWO, il KOTOpUX I)nCCMOTpMnni>T(')l l,n ;j,(ir!4 H/IH/UIMH pBAHO- 
MMIfOTIIMOCKMX OOaiOCTtt Hfl MHKJIOOprn IIMnwiJ i-.’I » TOM 'IMCflO 

M lUl UniBW AOHHUt) llOOKOflhKO ponilMpflrT r CUO^aHMH, 

Uu M 'c;io;io«o;iH ;ioRctdmo oahoto MvI x.nopoTW/inMiiiioij, hmu'icthoio y 
HOC iio;i HorninilMnu •’omOhxhh'* - CH^ N(l’H 2 Cllj^CE) HCP 
HTO llOmoCTBO AHOO BBOJlHflM B nMTOTO/IBHyi) CpOAy, H0 KOTOpOK Kyflb- 
IHIUipOBBflM MMKpOOpronHnilM, /mdo pOCTUOpHIH 0 'I'^^^WO^OrwiOCKOU po- 
ciuopo NQ>C6 h npHBo;;ii4H b coiipukochobohho c cycnoMSMoH ;ipone- 
BHX KflOTOK B TeMQHMB 15,30 M 60 MMM. JlpoilH 110C;I0 TOKO« OOpaOOTKH 
iipoMUBaaM M nopoHocnaH iie HHTaieabHuo cpoAu Oo3 uMdHxitna. 

IlpH HadADAeHHR B XDMMHecueHIHOM IWKpOCKOtie KBSTOK, llOMeiUCH- 
HUX B POCTBOP aiKjRXHUa, HOXHO BMJieTb,HTO 3T0 flOmO CTBO . 00^01)0106 
He OMBUb CMXbHOfl CMHOB /IDMMHeCLl 6 HLO! 0 B, CBH3HBB0TCfl AHjxpyaHO C 
npOToiino3Moft K/ioT»cH. llenocpe.^cTBOHHHx poaaHmfMiix CTpyKiypiiux Hopy- 


OI0H«fl B KJieTKe 3M0HXHH HO BinUUOOT; OHlt H v'lllir^PT 

npouecce npOAOJiieDmerocn poem k/jotk,!. Pocry::-.!') ■ 

OHXHHB ApOlieflUO KaeiKM 'JI)03 BU'U)HhO iOXOXlf HO ; i 
Tax 10, MX M y oOflyuenHiix, na/uipiiiH 3 >;c/i 
yBexHWBanTCfl ajipo h ajiepHue KapHocou:^ vpn : 

*i0HHe H CK;it»HB8HH0 in!ToxoH;ipHn me," 

HaJiKHae b nMiaxeabHOfl cpejie nenioiio, ryAi ^;:;: v.n ■ 


-.wiTLCii B 
■yTCTMHy OM- 

;■). y HHX 
' iKOuOHHe, 
v;:;t ii^ueab- 


.!Ha 

OKTHBH- 


HXI 4p0XX6B0r0 BBIOJOfSaia OKaSUSaOT CH.IbHOe ■jg'ilWTSlO:; It 
pyinea jitacTBiia aa kx8tkh, oOpaOoroHHae pncTBopou auOHxyua, B 

4fl3BOXOrEH6 CROM OTHOBBHlItf 3H0HXHH THK Sus. Vi “3”’- "Crinfi, '--S*i3— 

TSXbHO caabass ncaasaaei pasHHOieMae a poet xjiotok mu Auxansie a 
OpoMHae, 0AH8KO 3101 pajiioiiHiieiBK BC 0 xa OTHocaTe/ibHo pesMe 
yraeTaei AuxaHie a ocoOeaHo OpoieHie, nea paAaaiwa (ecjia A 03 u 
yp6BHHB8Dica 00 BuxHBaeuocTR KJBeTOK). OKHcaaieabHoe (jK)C^- 
pHXHpoBaawe lOpMoaaTCfl aadaxHHOii caabHee, mu AuxeaHe, i.e. a b 
3T0U OTHOB0HHH HMseTea cxoACTBo c AeacTBHeM HaayqeHMfl, HccaeAosa- 
HH8 CKopocra Bsaiwenaa aeMOHoro ^ocepopa b paa/iaqiiag jtjpaKuaH (|>ocipoB 
coAepxamax coeAa:;'!?HH0 iioKa38Ao,MTo OMdaxwH b oahh8kobo 0 cieneHH 
xopM03HT npoqecc BKABqeaaa kok b KMc/ioxopacTBopHHyn xbk h b uvms- 
anosys ^psKiias, B 3fos cy^sexgeHaoa otss^s oadaxHaa ox paAaauaH, 

nOJl BJIHHHM6M ROXOpOfi OdMBH ^C^-OpS BO ippSKiSSt SJSSBSMQBHX 

noMaBMetca 3Hoqaxe/JbHO caxbHee, neu b RacjioxopacxBopauoa 

OcodoHHo aHxepecHiflf He xoJibKo b leopeTHMecKow, ho ;i b npax- 

THWBCSOIf awaaa f»AA* ^ ^ 
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HMO M HOKOn/tdllHO CTOpUHOB t) JipOIlOtiMX KAOTKOX COBOplOetlllO THK 10 , 

KOK H MOHHriMpyntfUffo Tok, nocob apok)k*;H ha itvtTnTo/tbHyio 

CpOAy noc/io K{)eTKOHi)OMOIIilOrO blUOpXMiiOltHH HX D pnCTBOpO OUdUXMHO 
(.0, 1-0,0 Mr/«Jl) npMDOAMT K 3HOMMT0 /IbHGUy IIODUUIOHMM rtWOCMHTOSO Opi’O- 
CTOpWIIO (.pMC.P). 

MitKpooproiiMtiMii, xoTri m no OMOnb ;iorKO, bco *o Moryi Ouxb oao- 

tlTMpObOIIU K llObljaidltHUM KOliUeilTlIOUMAM pOjlMOMttMOTKMOCiCMX hCmCCTi). IIOU 

yAo/iocb iioc;io «HoroMMc;ieimux nopocouoB ho cpo;u4 c bonpocTowtiiMM co- 
AOPXOMIICU DUCJHaHIIO no/iymiTb OTOMW nacoharotnyces oerovlGlao, 
iicpoiiO'^rttUMH u lOCX) po3 (3o;ieo BHCOKyio KOnuoHTpaumo oioro x;iopoTMB - 
riMsino no opninionMK) c hcxo;ihuu. JluxoHHe h CpoiOHiie y OToro nAouTHpo- 
UOilHOrO miQUyO OK 030 ;i 0 Cb CMMXeHUUM npMMopiio lid 25^. Bhocmiito 3 op- 
rocTopmio npoioKOB H0piia;ibH0. IIpw hciiijt8HI!m poAHOpeaHCieiiTitocTM 
oToro uJiaMua k od/iyMOiiHD aoaoijfn 30 000 m 60 000 p , »fu iio/iyMii/m now- 
TH adco;i»THOc coBiiajieiiMe bmxujiocmocth mcxoakux m a;i8iiTHpoBoiiHiix 
K oMOMXHHy ApOMefl. 3 tot (j)0KT, KOHeMHO, Hywaeicfl b Oo/iee Aoiaiib- 
Hou iisyMeiiHM. Teu He ueiiee, laKoe HoO/iioAeiiiio yKaauBaeT iia bo3mox- 
HOCTb pao/iHMMl! B MexaHH3ue AetiCTBUfl 110 KJiQTKy MOJiH3Mpyioi;iMX wn/iywe- 
HMfl H pajIMOMMlieTMMeCKMX BeoiOCTB. 

SdKiiD'ieHHe 

CjiBHrH H HflpytDeuMfl B (SMOxtiMHMecKHX iipoueccax H CipyKTypOX, 
ocoCeHHO y^bipacTpyKiypax oO^iy^enHOil oeiKii, ipeOyioT 6oJioe iipH- 
cTa/ibHoro BHHMaHHfl pa;iHOC5Mo;ioroii, llecMoipfi h8 MHoro*iHc;iOHHue h pas- 
H006pa31iue HCC;iQ 50 B 8 HHH (,25 » 26)' peaKUKH OeTKH, OCOdeHHO Ha- 
Ma/UHiie,H8 HOHwsupyDiuHe n3^yMeHH« H3yMeHa He^ocieiomio. 

C;j0;io0M noniJTKy conociaBHib ocHooHue n oOuwe A-nfl pasMMHux 
opraHMSuoB HapyuieHUB b KJieio^Hou MeTado/msue c HSBecTHuuH ^naHiiuMH 
0 (IjyHKlBIOHa^IbHOM SHaMeHHPI H aKTMBHOCTM OprailOMAHHX CTpyKTyp K/ieiKIl. 
Mu He dyAeif ajuecb Kacaibca reHeiMMecKHX BOiipocoB. 

fiHTOTH'iecKoe AeaeHwe fl^pa, om6b«5ho, Handoaee yyacTameabHO k 
paAHauHH, MsbecTHo, mto b paj^e oproHOB shbothux yexoTHMecHK HRneKC 
BaaeiHo HSMeiifleTCfl noA BawAHMeM TaKHX AO3,KOTOpii0 He susuBaioT ko- 
KHx-Mdo odHapyiHBaeMux c;nBHroB a jieTadoMSMe KaeioK, To xe Hodaiwa- 

aocb HOHH H y ApOIXeBHX OpraHHSMOB. H6CKO,1bKO dOJIbS*K8 J103!2 npHBOAAT 

spsMBHHOMy H oupaxHaoay, a aaieu - k CoJiee rayCoKOMy yriie- 
leHH!) ii0Tado;m3M8 ilHIl; 3X0 odatiHO conpOBOsiaefCfi ({sHSHKO-xammecKHifi! 
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H CTpyKTypIlUMH H'JMOMUllMhMlI AAH »X UUJl /K- 1115)1 .i/iyuj) f:,,"llT)lU 

M,iKp(){,Koiin'if)nicnit oHo/iHn iinTo/iMiiix Hi) j') u cTpyitTyjto it oocto/i- 
iimi aaop Iipo/UITOU/DIOTOI iipprnoKTHiniuM. ;’fi/ii.ii!’i;ii;ii.f tic- 

(•/iD^.nndniiii ^i/i)i DiDicnu iiiiJi cjiitiirou ii MCTUi^'O/iHuuo )i, ,{(?]) n''/r/ M (!iiiiijx 
! oioT<iK. yriioroHitn OKHc/iiiTo/n.tioro .i,o(5,.,opit;utpoi.,')iiM)i, nj.oitr.o/uiiwo ii 
p.. .Ij .IhTilTO Ov'/iy MOIIM >i I ilOOMOXitO^ *l()('Tlf MHO tlOIllJJllIT OT CIllDKOIIHH OJC- 

T.iiiiioi. rit a;;p.’!, 110 M nciiODiioM, d(Kiy(:;iOMHO, cioKiniio c iioitpcKjioHwoM 
MitToxoiupMH. iioypOK;;(iiino 'jthx kq oproiioiiAou odyc/ioi./iHijaoT iiopyuifiiiHH 

n 'ITaO/IWIIJX JilOlIbllX miK/lO TpltKOpdOllOUUX KllC/IOT H omUKCHliO DKHC/IO- 

HMii iiMpotniHorpn^-iioJl kiic;iotij. OyinocTiHiiiHo, mto ;ui/imi:o ho mco .pep- 
MeilTHUe OnCTOMU IWK/IQ KpoOCO ) 1 H;I)IK)TC )1 po.lHOMyBCTljllTO/ll.iriMH. I! TO 
npOMH KOK OlCMC/lOliUG miMOHllOil , '.{.yMO po UOll llOf-KOTOl'/iyTOpOHOH KMC- 
noT iipM od<nyM0HMM, no-»ii,)ui«0My, yniaTooTOi, Oi;iic;ioiuio cyKiuinoTa 
OKO30;iOCl> HOObWO pO.nHOpOOHCTeHTHiJM. CHHnOHHUe C MlITOXOllApmiM'’ lipo- 
UOCCU aumiiipoBOHHii w mcctmmho iiepcoMniiHpoi.niiii.. toioko, kok huhchh- 
^OCL, B HOUIMX MCC;iO;iOHaHHHX, CTpOAOIOT OT 05.lyM0mi)i . HocLJ.'a po;;tio- 
MyBCTiiMTO/ibHon oKono/tact .pepM0iiTnaH ciicTOMa, uoccTannB/iiiDoioii'OH 
HHj>C 30;ieH14li. IlapHAy C OTHM, pH;i i;»apMOHTHi 1 >: CHCTOM, HOIlOCpO/lCTBOH- 
lio CBH30HHUX C miTOXOlWpHfllflt H KaTO/IMPltpyjO .HIX, HOIipiIMep, iipOUCCCM 
UHK;ia xiipHiJX Kiic;ioT, no To/ihKo HO yrnoTooTCii, HO ;ia:«:e iioi'uiDaeT 
CBOD aKTHllHOCTb, yCH>711H00TC;i dHOCHUTGO MOSOHHOnilTO . HoOpOCTaOI OK- 
THBIIOCTb H 7>030KCMpMdOHyK;iea3IJ c27,28). OcoOollHO npHUCM 3 T 0 ;!bH 0 , 
Oahoko, to, mto OT;ie;ibHue aiieiibH npouecca AuxoiiHa k/ioikh, ocyqccT- 
BJi/:oMoro p/UiOM .])epueiiTOB, aoKa/tunortCHHux iia MUToxoiupMJix, ho yr- 
HexaeTCfi ^axe iipw uecbMa OHaMHTeabHijx ;'03ax ou/iyMeiniH. iix micay 
OTHocHTca H HCc.ieAOBaHHaii jiaMii uwT0xpoM0KCi;;;030. :ice 3T0 vKeoiiBaeT 
H3 TO, MTO HaDVOieHHil B MJlTnxnu-ir.uav nrxr -.x x-*,, - 

o/ifwinriCM UV>/1 V HM6E}T 

CBOeOup33H!Ji{ MOaaHMHtill XOpOKTOp (.*29,30) H HO 3aXBaTUB8PT Ue;iHKOM 
Bcero To/io mhtoxohapmm, Hmoiotch OGHOBaHiiH no/inroTb, mto to .pepMeH- 
TU,KOTOpbie npOMHO CBH38HU C 0d0;i0MK8MH H KpiICtaMK UWTOXOlUpHii, 
ttenee noBpe:uaiOTCH no cpaBHOHUP c touh, KOTopne ho t3k npoMJio cbh- 
SaHH M;IH HaXO^/iTCfl B IIOJIOCTHX MnTOXOK..".]>H(i. 

CymoCTBOHHyi) pOJIb B KapytttOHKHX ti»yHKUH« MHTOXOHAiJHO-lbllOrO 311- 
iiypaia, coBopoieHHO OMeBUjino, HrpaioT (JisiaMKo-xHMHMocKne iiGMeHeHnn" 
MnroxoRApHfi: H3MeneHHfl ax noBOpxHocTHHX cbohcts, npOHMuoeyociiT n 
Divio Apyrax. HaSvxaHife isiaTo^nunnui* urstx.-- — : 

'•p j ri vrTT'u xiorxrair nA rv 1" Y 

OKpaiMBSOyOCTH B 0(3/iyM6HHUX KJlOTJcax HnrSjiin?TA rooi* iftmT'Mwu 

_ * - ii rftiv’A.rxMri n v. u V UQ* 

TBiiaffl. UciasTca, o^h8ko, HeBCKaB, jiv. DTK HepyiueHaB nen- 

BHMHUMM Vfm BTOQHMHliMlf . 
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n ((lyttKlIMOimpOUflilMtl MMTUXOlUpMM UUCbMa CyiltOCTBOItliyD po/lb Mr- 
pODT MX IlOBOpXHOCTM. llo HHX 0 KlCy Uy/IMpyiOTCB IJOIHOCTUO, llOAHOprODIHM- 
CH OflTOU IlO’JAOHCTlJMIO tl'OpM0IITOIl, pOCIIO/tOXOlIHliX 110 MMTOXOIM^lMliX; 

HO IIMX 10 liniCail/IMHOIOTCil TOKKO HOKOTOpUO MHOpOAlIUO llOtilO OTBO , llOA^O- 
XOIIIMO OdOODpOXMUOHMin. ]l/lOKMpODOHMO MMTOXOlUpMd CMO LUIO /IbHiiUM KpOCM- 
TO/lilUH 11 llODGpXHOCTIIOOKTMliHlJMM UOIHOCTIJQMM OKO'JUBOeX CymOCTHOIIHOO 
U/HlilUMC 118 tiiyHKUMOHO/Ibliyif) OKTMUHOCTb DTMX OprOHOMAOD. 

OKOnOAOCb, MTO npMlMOHOHHOe dAOKMpOUOllMO OKTMOllUX ipyUKUMOHO/lb- 
HUX CTpyKiyp KAOTKM OT'IOT;IM1}0 CIIMXOOT pOAMOMyUCTBHTO/lbllOCTb OTAS/lb- 
HUX KAGTOMHUX .IjyHKUMM M IlOnilUIOGT BUXMBOCMOCTb KAGTOIC, 30BMCHT AM 
3T0 OT OdUloro CHMKGHMfl ICAGTOMHOrO M0TOflOAH3MO B peoyAbTOTG (JAOKH- 
pOBOIlMil OKTMi/HUX nOBOpXHOCTBM MAM OT AOKOAbHOM OOLiMTU MyBCTBMTOAb- 
HUX K nUAyHGHMMM BliyTpHKAOTO'lHUX CTpyXiyp, MOXOT OWTb BHBCllOHO B 
AOAbHOilQIOM. 

PflA npHMUX M KOCBOHHUX A8HHUX rObOpMT B IlOAbSy HOpyOIGHMfl 'iiyil- 
kumH npM oOAyMGHMM Apyi’oro rpoHyAHpiioro KOMnoHema uhtoiiaogmu - mmk- 
pOCOM, B COCTaB UMKpOCOM BXOAMT npMM0pHO HOAOBMH0 UCGM pM(30HyKAeM- 
HOBOM KMCAOTU UMTOnAOaUU. B CBASM C DTMU HGOCiXOAMMO IianOMHMTb 0 P03- 
pytneHHM hoctm piiaoHyKAooiipoTeiuoD b UMT0iiAa3ue kagtok, iipomcxoabhimM 
lienOCpGACTBeHHO nOA B/iMHHHeM OOAyMGHMfl U). lIpM IipOAOAIOmiUGMCfl MO- 
T0(30AH3Me lipOHCXOAflT pe3KM0 M3l.ieHemiA B (3M0CHHT03G M COAGpiOHHM pM- 
(JOHyKAeOlipOTGMAOB. IblieHHGTCH M npOUSCC (3l10CMHTG3a OGAKa, B 3H0MM- 
TGAbHOM WepG CBH3aiIH!ill C tliyHKUMGil MHKpOCOM. HOKOHGU, HaMOUGHMA 
B ClIHTe30 M HaKOriAGHMM B KAGTKaX CTGpMHOD M MH03MTa TOICKG, 110 KpOti- 
HGil uepc VaCTlIMHO, 3QBHCAT OT liapyUlGHMH HOpiiaAbHOrO (iiyilltUMOHMpOBa- 
HHA UMKpOCOM. JlBAflGTCfl AM 3T0 nCpBMMHOti pGaKUHGH bfUKpOCOM HO OdAy- 
MSHMe HAH BTopHMliUIi HapYUieHHGU, JIMC(i>yMKUMeK, OUpGA^ A/IGMOfl ilOBpeiSl}- 
HMiLMH miTOXOHApMii HAH ApyFHX KOMnOHGHTOB KAGTKM OCTaGTCH GlUG HGi O- 
HIJU. 

HaUH KpOTKO 0XapaKTGpH30D3HU TOAbKO HGKOTOpUG CTOpOHli peaKUHll 
KAGTKH HO H0HM3MpyX)mMG HSAy'IGHMA. CipyKTypHafl, ipyHKUMOHO AbHOii H dHO- 
XHMineCK8A reiepOrGHHOCTb KAGTKM H paBAHMUafl pOAHO^yBCTBIITeAbHOCTb 
OTAGAbHHX CipyKTyp H (JiyHKqMil OdyOAOBAMBODT CAOXHOCTb H CBOG03pO3He 
GO peaKUHii Ha iisAyHGHHA. llMomMeca 4}aKT!i gag hgaoctotoshu aah iiocipoo- 
HMA B 3I0a OdaaCTM Odaea KOHUGIIUMM; HOMGHaiOTCA AHlDb OTAGAbHliG "TOHICH 
npHAosenwa” pa/iHaiora k miBouy cywCTpaiy. iipG..iCTOHT buhchpitt., KaKHe 

H3 HHX ADAAlOTCa nopBHHHUllH, lienOCpeACTBGIlHO Saiponi BOGMUMH HGAyMe- 
HHHMM M IlpOAy^aifif paAKOAMSa bO^, H KaKMG B03HMKaDT BfOpMMHO BCABA- 
CTBHG flaailiMOCBiiaailHOCTM lIpOUGCCOB B KAGTKG, 
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llocoMiioiiiio o dio; iio tMO o c nr.);! U '/iyioH;!., u i i-;: } 

p'u:i;i;jj»iiT llniiitf K.oK n ort/i icth ) ojir! -m hi 

tioHit utpyiniulu u i/iyiomi >1 j T ’li n it o'!/!;)! r.; ’ >■ , ' : 

It i-uriito/iorMit k^totkij. 
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'I. Ve;:co;itj M.H, ’loiioxuiie 0i1;iy<icmi)i no oproiinoM, I’ cr.,: 

•^OiK)TCK.;u}."oryn.:;t no 'tonjo poitumi no 
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K 2.5 5 to IS 30 60 WO qo5Qbkl 


Pmc.I. CHHieHRe pexyuMpycmefl aKTHBRociii 
Kjieiox B sasMCHMocTu OT A03U od- 
xyReKBR CBOcciaHOBBeHHe Buyca 
seBeHoro) 


okpaui^HO 


?/% 



okpoweno 

/oo% 



f< 250 Mr H 250 Mr 


r~1 kmumporb 
?77A dbtSfOHuf 
im <poc<popu/iypo6op^ij0? 


PllC.2.BjIIWHHe dJIOItHpOBaHHfl(’’OK- 
paiitHBaHMB " )UH70XOBApHfl 
oepdepMBOu na AuxaHne h 
4)OC$opHBHpoBaHKe odJiyqeH- 
HUX RJieiOK S«cch;iru'i:^’oode8 
ludwigii . 

MUieHCilBHOCTb A^XaHKH M 

(^oc(j|)opHBKpoBaHUii Heodxy- 
qeRHUx RxeioR npHRHia sa 
lOOj^. loaa oc^Jiy'ieHKB 
250 Kp 
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-i:o- 



fte oApau/CMf) okpameHO 



Phc.3. 


bsr.w.s“:«.- 

ro rny c o o c u 1 ud *• i ^ • 

103tt OtfJiyMeHMH 30 M 60 JP* 
K-BUlMBflfiMOCIk BOHXpOJlbHU i 
neotfJiy'ieHHMX BJI0TOE 



pgc.4,BiiiiflHiie STHEOBorp cnMpTa 
Ha BUWiBaeuocTb 

toe Saccharo::ocoaes 

nocfle o(5jiy'ieHHfl(ao3u ^ n 
60 KP ).BHEHBaeilOCTi> KOH- 
ipojibHHX, seodJiy^eHM 

KSeTOK npHHflTa sa icx)^ 
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( 00 % 



PHC*5.BjUlflHHe dXHAOBO^O 9$Bpa 

Ha BHlHBaeUOCTB (E »)KJie- 

TOK Saccharomy codet ludwigii 

(A03a 60 Kp)* BuiHBae- 
IIOOTB KOHTpOBBBUZ BeodJiy- 

tieiHuz KJiezoK npnuxa aa 
100 ^ 
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PhC^So, ::nJo:r.voci3 ma^’nuaii* KjieTKM M3 

KOHTpo-nbHofl KyjiBiypw 
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